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DETAILED ACTION 

Priority 

1 . Receipt is acknowledged of papers submitted under 35 U.S.C. 1 1 9(a)-(d), which 
papers have been placed of record in the file. 

Information Disclosure Statement 

2. The information disclosure statements filed July 15, 2005 and July 27, 2006 have 
been placed in the application file and the information referred to therein has been 
considered as to the merits. 

The information disclosure statement filed July 15, 2005 fails to comply with 37 
CFR 1 .98(a)(2), which requires a legible copy of each cited foreign patent document; 
each non-patent literature publication or that portion which caused it to be listed; and all 
other information or that portion which caused it to be listed. It has been placed in the 
application file, but the information referred to therein has not been considered. No 
foreign documents other than JP 11-026004 have been received. Thus all other foreign 
document citations have not been considered since there are no copes of these 
documents. 

Note: regarding the ISR citation the Examiner disagrees with the interpretation of 
the U.S. prior art cited therein as applied to at least claim 1 . Neither U.S. Patent Nos. 
5,097,1 03 (Schramm), 5,866,090 (Nakagawa) or U.S. Patent No. 4,921 ,765 (Gmeindl) 
teach of the claimed fuel vaporizer as recited in claim 1 . Therefore these references are 
not held to anticipate claim 1 or any of those claims which are dependent upon claim 1 . 
Claim Rejections - 35 USC §112 
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The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

3. Claim 3 is rejected under 35 U.S.C. 112, first paragraph, because the 
specification, while being enabling for the cathode exhaust gas flow passage of the C02 
separator communicating with the cathode exhaust gas flow passage (see Fig. 1 and 
paragraph bridging pages 6 and 7 of the specification), does not reasonably provide 
enablement for the cathode exhaust gas flow passage of the C02 separator 
communicating with the anode exhaust gas flow passage. The specification does not 
enable any person skilled in the art to which it pertains, or with which it is most nearly 
connected, to make or use the invention commensurate in scope with these claims. It 
appears that the claimed communication should be commensurate with the disclosure 
as recited in the paragraph bridging pages 6 and 7 and claim 3 has been interpreted in 
light of the specification to mean that the cathode exhaust gas flow passage of the C02 
separator communicating with the cathode exhaust gas flow passage. This rejection 
applies to claims 4-1 1 all of which are dependent upon claim 3. 

4. Claims 1 -1 4 are rejected under 35 U.S.C. 1 1 2, first paragraph, because the 
specification, while being enabling for the fuel cell being a solid oxide fuel cell, does not 
reasonably provide enablement for claiming a generic fuel cell. The specification does 
not enable any person skilled in the art to which it pertains, or with which it is most 
nearly connected, to make the invention commensurate in scope with these claims. It 
appears that the C02 separator of the claimed and disclosed invention functions based 
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on temperature of the exhaust gas and carrier gas passing through the separator. 
These temperatures range as described in the specification. As discussed in detail in 
the specification, the SOFC is the only fuel cell system disclosed which operates in a 
range equal or great than about 600 degrees Celsius and equal to or less than 1000 
degrees Celsius. Thus it would appear that only SOFCs provide the necessary 
conditions under which the C02 separator effectively operates. Therefore it is 
suggested that the independent claims be amended to recite that the fuel cell is a solid 
oxide fuel cell to overcome this rejection. 

The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

5. Claims 1-14 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

Claims 1-14 are rejected under 35 U.S.C. 112, second paragraph, as being 
incomplete for omitting essential elements, such omission amounting to a gap between 
the elements. See MPEP § 2172.01 . The omitted elements are: that the fuel cell is a 
solid oxide fuel cell. It appears that the C02 separator of the claimed and disclosed 
invention functions based on temperature of the exhaust gas and carrier gas passing 
through the separator. These temperatures range as described in the specification. As 
discussed in detail in the specification, the SOFC is the only fuel cell system disclosed 
which operates in a range equal or great than about 600 degrees Celsius and equal to 
or less than 1000 degrees Celsius. Thus it would appear that only SOFCs provide the 
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necessary conditions under which the C02 separator effectively operates. Therefore it 
is suggested that the independent claims be amended to recite that the fuel cell is a 
solid oxide fuel cell to overcome this rejection. 

Claim 12 recites the limitation "the cathode exhaust gas flow passage of the 
carbon dioxide separator" in lines 2-3, "the carbon dioxide removing member" in line 4. 
There is insufficient antecedent basis for these limitations in the claim. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

6. Claims 13 and 14 rejected under 35 U.S.C. 102(b) as being anticipated by U.S. 
Patent No. 5,097,103 (Schramm). 

Schramm discloses a fuel cell system comprising: a fuel cell having a fuel 
electrode A supplied with fuel gas and an air electrode K supplied with 
oxidizer gas; carbon dioxide separating means W for separating carbon dioxide from 
anode exhaust gas expelled from the fuel electrode of the fuel cell; and 
fuel injecting means for injecting fuel into the anode exhaust gas which is recycled back 
to the anode A, whose carbon dioxide is separated in the carbon dioxide W separating 
means and which is expelled therefrom, to produce gas, with the fuel gas produced by 
the fuel injecting means being supplied to the fuel electrode A of the fuel cell (Fig. 1 as 
applied to claim 13). Schramm also teaches of a method of circulating gas in a fuel cell 



Application/Control Number: 10/542,407 Page 6 

Art Unit: 1795 

system provided with a fuel cell having a fuel electrode A supplied with fuel gas and an 
air electrode K supplied with oxidizer gas, the method comprising: separating carbon 
dioxide from anode exhaust gas expelled from fuel electrode A of a fuel cell in 
separating means W; producing fuel gas by injecting fuel into the anode exhaust gas 
which is mixed in a common inlet fuel line to the anode A, whose carbon dioxide is 
separated and which is expelled; and supplying the fuel gas into the fuel electrode of 
the fuel cell via common inlet line to the anode A (Fig. 1 and method of operating the 
system of Fig. 1 as applied to claim 14). 

7. Claims 13 and 14 rejected under 35 U.S.C. 102(b) as being anticipated by U.S. 
Patent No. 5,866,090 (Nakagawa). 

Nakagawa discloses a fuel cell system comprising: a fuel cell having a fuel 
electrode 27 supplied with fuel gas and an air electrode 28 supplied with 
oxidizer gas; carbon dioxide separating means 31 for separating carbon dioxide from 
anode exhaust gas expelled from the fuel electrode of the fuel cell; and 
fuel injecting means for injecting fuel into the anode exhaust gas which is recycled back 
to the anode 27, whose carbon dioxide is separated in the carbon dioxide 31 separating 
means and which is expelled therefrom, to produce gas, with the fuel gas produced by 
the fuel injecting means being supplied to the fuel electrode 27 of the fuel cell (Fig. 5 as 
applied to claim 13). Nakagawa also teaches of a method of circulating gas in a fuel 
cell system provided with a fuel cell having a fuel electrode 27 supplied with fuel gas 
and an air electrode 28 supplied with oxidizer gas, the method comprising: separating 
carbon dioxide from anode exhaust gas expelled from fuel electrode 27 of a fuel cell in 
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separating means 31 ; producing fuel gas by injecting fuel into the anode exhaust gas 
which is mixed in a common inlet fuel line to the anode 27, whose carbon dioxide is 
separated and which is expelled; and supplying the fuel gas into the fuel electrode of 
the fuel cell via common inlet line to the anode 27 (Fig. 5 and method of operating the 
system of Fig. 5 as applied to claim 14). 

8. Claims 13 and 14 rejected under 35 U.S.C. 102(b) as being anticipated by U.S. 
Patent No. 3,615,839 (Thompson). 

Thompson discloses a fuel cell system comprising: a fuel cell having a fuel 
electrode 24 supplied with fuel gas and an air electrode 26 supplied with 
oxidizer gas; carbon dioxide separating means 32 for separating carbon dioxide from 
anode exhaust gas expelled from the fuel electrode of the fuel cell; and 
fuel injecting 14 for injecting fuel into the anode exhaust gas which is recycled back to 
the anode, whose carbon dioxide is separated in the carbon dioxide 32 separating 
means and which is expelled therefrom, to produce gas, with the fuel gas produced by 
the fuel injecting means being supplied to the fuel electrode of the fuel cell (Fig. as 
applied to claim 13). Thompson also teaches of a method of circulating gas in a fuel 
cell system provided with a fuel cell having a fuel electrode 24 supplied with fuel gas 
and an air electrode 26 supplied with oxidizer gas, the method comprising: separating 
carbon dioxide from anode exhaust gas expelled from fuel electrode of a fuel cell in 
separating means 32; producing fuel gas by injecting fuel into the anode exhaust gas 
into fuel mixer in which is mixed in a common inlet fuel line to the anode, whose carbon 
dioxide is separated in separator 32 and which is expelled; and supplying the fuel gas 
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into the fuel electrode of the fuel cell via common inlet to the anode (Fig. and method of 
operating the system of applied to claim 14). 

9. Claims 13 and 14 rejected under 35 U.S.C. 102(b) as being anticipated by U.S. 
Patent No. 6,986,957 (Landreth). 

Landreth discloses a fuel cell system comprising: a fuel cell having a fuel 
electrode 112 supplied with fuel gas and an air electrode 114 supplied with 
oxidizer gas; carbon dioxide separating means 138 for separating carbon dioxide from 
anode exhaust gas expelled from the fuel electrode of the fuel cell; and 
fuel injecting 126 for injecting fuel into the anode exhaust gas which is recycled back to 
the anode, whose carbon dioxide is separated in the carbon dioxide 138 separating 
means and which is expelled therefrom, to produce gas, with the fuel gas produced by 
the fuel injecting means being supplied to the fuel electrode of the fuel cell (Fig. 1 as 
applied to claim 13). Landreth also teaches of a method of circulating gas in a fuel cell 
system provided with a fuel cell having a fuel electrode 1 12 supplied with fuel gas and 
an air electrode 114 supplied with oxidizer gas, the method comprising: separating 
carbon dioxide from anode exhaust gas expelled from fuel electrode of a fuel cell in 
separating means 138; producing fuel gas by injecting fuel into the anode exhaust gas 
into fuel mixer in which is mixed in mixing valve 118 and supplied to the anode, whose 
carbon dioxide is separated in separator 138 and which is expelled; and supplying the 
fuel gas into the fuel electrode of the fuel cell via common inlet to the anode (Fig. 1 and 
method of operating the system of applied to claim 14). 

Claim Rejections - 35 USC § 103 
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The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

This application currently names joint inventors. In considering patentability of 

the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 

the various claims was commonly owned at the time any inventions covered therein 

were made absent any evidence to the contrary. Applicant is advised of the obligation 

under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 

not commonly owned at the time a later invention was made in order for the examiner to 

consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 

prior art under 35 U.S.C. 103(a). 

10. Claim 1 is rejected under 35 U.S.C. 103(a) as being unpatentable over U.S. 
Patent No. 6,475,655 (Nakanishi) in view of either Schramm, Nakagawa, Thompson or 
Landreth. 
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Nakanishi discloses a fuel cell system comprising: a fuel cell 6 having a fuel 
electrode supplied with fuel gas and an air electrode supplied with oxidizer gas; and a 
fuel vaporizer 2 producing fuel gas which is then injected into the anode exhaust gas 
(non-reacted gas), and the fuel gas produced by the fuel vaporizer comprising fuel from 
the methanol tank 5 and non-reacted gas being supplied to the fuel electrode of the fuel 
cell (Fig. 1 as applied to claim 1). 

Nakanishi does not teach of providing a C02 separator (claim 1). 

The concept of providing a carbon dioxide separator in the anode exhaust line 
where the anode exhaust is recycled back to the anode fuel inlet is well known in the art 
as taught by either Schramm, Nakagawa, Thompson or Landreth. 

The motivation for incorporating the C02 separator is to remove any unwanted 
carbon dioxide from the recycled unused fuel gas. 

Therefore it would have been obvious to one of ordinary skill in the art at the time 
the claimed invention was made to modify the teachings of Nakanishi by incorporating a 
C02 separator as taught by either Schramm, Nakagawa, Thompson or Landreth since it 
would have removed any unwanted carbon dioxide or excess carbon dioxide from the 
recycled unused fuel gas. 

1 1 . Claim 1 is rejected under 35 U.S.C. 103(a) as being unpatentable over U.S. 
Patent Application Publication No. 2002/0114988 (Iwasaki) in view of JP 63-1 661 58-A 
(JP'158). 

Iwasaki discloses a fuel cell system comprising: a fuel cell 9 having a fuel 
electrode supplied with fuel gas and an air electrode supplied with oxidizer gas; and a 
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fuel vaporizer 3 producing fuel gas which is then injected into the anode exhaust gas 
(non-reacted gas), and the fuel gas produced by the fuel vaporizer comprising fuel from 
the fuel tank 1 and recycled gas (via recycle line 10) being supplied to the fuel 
electrode of the fuel cell (Fig. 1 as applied to claim 1). 

Iwasaki does not teach of providing a C02 separator (claim 1). 

The concept of providing a carbon dioxide separator in the anode exhaust line 
where the anode exhaust is recycled back to the anode fuel inlet is well known in the art 
as taught by JP 63-166158 (abstract). 

The motivation for incorporating the C02 separator is to remove any unwanted 
carbon dioxide from the recycled unused fuel gas. 

Therefore it would have been obvious to one of ordinary skill in the art at the time 
the claimed invention was made to modify the teachings of Iwasaki by incorporating a 
C02 separator as taught by JP '158 since it would have removed any unwanted carbon 
dioxide or excess carbon dioxide from the recycled unused fuel gas. 
12. Claim 2 is rejected under 35 U.S.C. 103(a) as being unpatentable over Iwasaki in 
view of JP '158 as applied to claim 1 above, and further in view of U.S. Patent No. 
5,866,090 (Nakagawa). 

The difference not yet discussed is of the C02 separator having a C02 removing 
member that absorbs and releases C02 dependent upon the temperature of the gas 
where C02 is to be removed (claim 2). 

Nakagawa teaches of a regenerative C02 separator in Fig. 1 which includes 
parallel gas flows on opposite sides of the partitioned separator. One gas flow 4 is the 
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effluent wherein the C02 is absorbed from the effluent on one side and carried about 
the rotating separator to carrier gas 5 wherein the high temperature side causes C02 to 
be released from the rotating separator and into the carrier gas (Fig. 1 and col. 17, line 
5 through col. 18, line 67 as applied to claim 2). 

Therefore it would have been obvious to one of ordinary skill in the art at the time 
the claimed invention was made to modify the teachings of Iwasaki in view of JP '158 by 
modifying the C02 separator as suggested by either Nakagawa or Goto since it would 
have provided a compact and efficient design for removing C02 from an effluent and 
into a carrier gas. 

Allowable Subject Matter 

1 3. Claim 3 may be allowable if rewritten to overcome the rejection(s) under 35 
U.S.C. 112, 1 st and 2 nd paragraph, set forth in this Office action and to include all of the 
limitations of the base claim and any intervening claims. 

Reasons for allowable subject matter is based on the suggested interpretation of 
claim 3 above, notably the cathode exhaust gas flow passage of the C02 separator 
communicating with the cathode exhaust gas flow passage. 

If true, then none of the prior art of record are held to reasonably teach the 
invention of at least claim 3. For example, the cathode exhaust gas flow passage of the 
C02 separator communicating with the cathode exhaust gas flow passage. 

Nakagawa appears to be the closest prior art of record however the C02 
separator communicates with the cathode inlet passage which is then supplied to the 
fuel cell. The claimed invention has both the anode exhaust and cathode exhaust 
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communicating through the C02 separator. Thus the flow structure of the prior art of 
record does not appear to teach the claimed flow structure of claim 3 nor does the prior 
art of record suggest or fairly obviate the configuration of claim 3. Claims 4-1 1 , 
dependent upon claim 3, are allowable for at least the reason set forth above. 
14. Claim 12 may be allowable if rewritten to overcome the rejection(s) under 35 
U.S.C. 112, 1 st and 2 nd paragraph, set forth in this Office action and to include all of the 
limitations of the base claim and any intervening claims. None of the prior art of record 
are held to reasonably teach the invention of at claim 12. For example, the presence of 
a gas combustor in the cathode exhaust gas flow passage of the C02 separator 
provided upstream of the C02 removing member and a portion of the anode exhaust 
gas is supplied to the combustor. 

Nakagawa appears to be the closest prior art of record however Nakagawa fails 
to teach, suggest or fairly obviate the configuration of claim 12. None of the remaining 
prior art of record are held to reasonably teach, suggest or fairly obviate the invention of 
claim 12 as well. Thus, pending clarification of the outstanding 112 issues to claim 12, 
claim 12 may be allowable. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Gregg Cantelmo whose telephone number is 571-272- 
1283. The examiner can normally be reached on Monday to Thursday, 8:30-6:30. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Pat Ryan can be reached on 571-272-1292. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/Gregg Cantelmo/ 

Primary Examiner, Art Unit 1795 



